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© Developer composition for PS plates for use in making lithographic printing plate and method of 
platemaking. 

© The developer composition comprises an aromatic compound having hydroxyl groups in the meta- 
configuration. typically at the l- and 3-positlons thereof, or a salt thereof, and free of any electron attractive 
group, together with an alkaline agent and v^^ater. The developer composition can effectively be used in a method 
for making lithographic printing plates which comprises the steps of: exposing to light a presensitlzed plate 
precursor for a lithographic printing plate provided with a water-insoluble image-forming layer formed on a 
substrate and developing the plate to remove non-image portions. Lithographic printing plates manufactured 
according to the method provide printed matter free of background contamination. If the pH value of the 
developer is controlled to not less than 12. both positive-working and negative- working presensitized plates can 
be treated therewith. Moreover the working efficiency is greatly improved since it removes the need to provide 
two kinds of developer compositions and two kinds of developing machines. This Initial cost can be saved and 
" the space for Installing such machines are also greatly reduced. 
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Developer Composition for PS plates for Use in Making Lithographic Printing Plate and Method of 

Plate-Making 

BACKGROUND OF THE INVENTION 

^fi -ileA discloses a developer composition for removing non-.mage areas of a l.ght-sens.trve 'ave^ 
„ ,U.S. P«. NO. 4..8e.006> to the toragoing de.elop^r 

rjsr - p= s"* "«g^- -.3.,o^^n oj -r^— rrxgC 

" SrthToL. tond as . dovelopst co«anm9 l>=rd water Is deteriorated, a binder Is separated oot from 
the developing machines is too great and the operating efficiency .s also .nsufficent 
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SUMMARY OF THE INVENTION 

Thp inventors of this invention have conducted various studies in respect of developer compositions 

can dTveirn'; onirneg^^^^^^ light-sensitive materials but also positive-work,ng l'gW-se"s.t>ve 

"^cStt reroHrSr— CeTs'rSd a deve,oper co.pos«o„ 
eortrpSi :?«ornat,c cS^^^^ .r,d,.x„ groops « ttte f ».d a-posttion. arrd .ee C an, 

ZrZ tZsai LT^^i-POSi^^^^^ and free of any electron attractive group or a salt thereof. 



DETAILED EXPLANATION OF THE INVENTION 
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The developer composition and the plate-making method of the present invention will hereunder be 

described in more detail. ^ « r 

AS an aromatic compound having hydroxy I groups at the 1- and 3-positions thereof and free of any 
electron attractive group or the salt thereof, there may be mentioned, for instance, compounds represented 
by the following general formula (I): 



(I) 




wherein A represents a hydrogen atom or a fused ring which may have substituents; represents a 
hydrogen atom, a lower alkyi group or a lower alkoxy group: and M represents a hydrogen atom, an alkali 
meial atom or an ammonium group. 

The A of formula (1) preferably represents a hydrogen atom, a phenyl ring or a naphthyl nng. The fused 
20 ring also includes those having at least one substituent. Examples of such substituents include alky! groups 
having i to 12 carbon atoms, alkenyl groups having 2 to 12 carbon atoms and aralkyi groups having 7 to 12 

carbon atoms. e u 

As the lower alky I and alkoxy groups represented by R\ preferred are those having 1 to 6 carbon 

atoms and a methyl group is particularly preferable as the aikyi group. 
25 Preferred examples of the alkali metal atoms represented by M include lithium, sodium and potassium 

atoms and preferred ammonium groups are those represented by the general formula: NR2R3R*RS (wherem 

R2 to may be the same or different and each preferably represents a hydrogen atom or a lower alkyI 

group having 1 to 6 carbon atoms which may have substituents. 

Particularly preferred examples of the compounds represented by formula (I) will be listed below. The 
30 following compounds may of course be in the form of salts thereof and the present Invention is not 

restricted to these specific compounds. 
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(s) 

In the developer composition of the invention, these aromatic compounds may be used alone or in 
combinatLThe amount mereof used preferably ranges from 0.001 to 10% by J ^ ^^^^^^^^^^ 
totS weight of the developer composition. This is because if it is used .n an amount of less than 0^001 /o by 
wlioht he resulting developer composition does not show sufficient ability to prevent contam.nat on of nor^ 
rmSe ^as Onhe other han^^ if it exceeds 10% by v^eight. the mechanical strength Pf otohard^ned 
poSons " ight-^^^^^^^^^ layers on a PS plate treated with the ^-«loper compos.t.on are d^^^^ and 
Sence the printing durability of the lithographic printing plate thus obtained .s possibly impaired 

Ex^r^cJ^s of the alkaline agents used in the developer composition of the present ^.vention include 
InorganTa^^aline agents such as sodium silicate, potassium silicate, sodium hydroxide. Potass-um hydrox- 
iSrSum hydroxiSe. sodium tertiary phosphate, sodium secondary phosphate. ^^'""^ ^^^^^^ P*^"^' 
phate Tmmonium secondary phosphate, sodium metasilicate. sodium bicarbonate, sodium borate, ammo- 
nium boTaTe and ammonia? and organic amine compounds such as monomethylamine. d.methylam.ne. 
TmethySne monoethylamine. diethylamine. triethylamine. monoisopropyiamine. 
SuSne monoethanolamine. diethanolamine. trlethanolamine. monoisopropanolamine^ 
dnsopmpanolamlne. ethyleneimine. ethylenediamine and pyridine. These alkaline agents may be employed 

''°"pref irreTexamp^^^ of the alkaline agents are socfium silicate, potassium silicate, sodium hydroxide. 
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potassium hydroxide, monoethanolamine. diethanolamine. and triethanolanjine which may be used alone or 

in combination. i., „ , . 

The amount of these all<aline agents generally ranges from 0.05 to 10% by weight and preferably 0.1 to 
7% by weight on the basis of the total weight of the developer composition practically used. 

5 The developer composition of the present invention may optionally comprise at least one anionic 
surfactant. Moreover, it is also possible to add at least one organic solvent to the developer composition. 

Examples of the anionic surfactants are sodium salt of lauryl alcohol sulfate; sodium salt of octyl alcohol 
sulfate- ammonium salt of lauryl alcohol sulfate: salts of higher alcohol sulfuric acid esters having 8 to 22 
carbon atoms such as secondary sodium alkylsulfates; salts of aliphatic alcohol phosphoric acid esters such 

,0 as sodium salt of cetyl alcohol phosphoric acid ester; salts of alkylarylsulfonic acids such as sodium salt of 
dodecylbenzenesulfonic acid, sodium salt of isopropylnaphthalenesulfonic acid and sodium salt of 
metanitrobenzenesulfonic acid: alkylaryl carboxylic acid salts such as sodium 4-n-butylben2oate and 
potassium 4-t-butylben2oate; sulfonic acid salts of alkylamides such as Ci7H33C0N(CH3)CH2CH2SO3Na; 
sulfonic acid salts of dibasic aliphatic acid esters such as sodium dioctyl sulfosuccinate and sodium dihexyl 

15 sulfosuccinate; and salts of aryloxyalkylene sulfuric acid esters such as dipotassium 8-(2-naphthyloxy)-3.6- 

dioxaoctyl disulfate. . „ . ■ 

Preferred anionic surfactants used in this invention include those represented by the following general 

formula (II): , 
A(-(CH2)„ -0-(CH2CH(R>0-)„ -SOs" -M ) p (II) 
20 In formula (II), A represents an optionally substituted aryl group; R' represents a hydrogen atom or a 
lower alkyi group: M represents a hydrogen atom, an alkali metal or an ammonium group: m is 0 or an 
integer of not less than 1. n Is 0 or a positive number provided that m and n are not zero simultaneously: 

and p is an integer of 1 to 5. . ^ , tu i 

The aryl group A is preferably a phyenyl or naphlhyl group, more preferably a naphthyl group. The aryi 

25 group may have at least one substituent. Preferred examples of such substituents include alkyl groups 
having 1 to 18. preferably 1 to 12 carbon atoms, alkenyl groups having 2 to 18 carbon atoms, aralkyl 
groups having 7 to 18 carbon atoms, alkoxy groups having 1 to 18 carbon atoms, nitro group, and halogen 
atoms. Examples of lower alkyl groups. R'. include those having 1 to 3 carbon atoms and preferably methyl 
group. Preferred examples of alkali metal M include sodium and potassium and examples of ammonium 

30 group include NH» and NH(C2H5)3. m represents 0 or an integer of not less than 1. preferably 0 or an 
integer ranging from 1 to 5 and more preferably 0. n represents 0 or a positive number, preferably 0 or a 
number of up to 30. n herein means an average added mole number of oxides. Therefore, the compounds 
represented by the foregoing formula (II) of course include mixtures of those differing in the added mole 
number of oxides. In addition, m and n cannot be zero simultaneously as already mentioned above, p is an 

35 integer of 1 to 5 and in particular 1 or 2. 

Particularly preferred compounds represented by the general formula (II) will be listed below, but the 
invention is not restricted to these specific examples. 
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(8) 



R 




0(CH7-CH,-0)-eS03Na 



R: mixture of -CaHis 



and -CiHi * 



(9) 



(10) 




OfCH.-CH^-OhioSOaNa 



The compounds of the formula (II) can be prepared by the process disclosed in J.P. KOKAI No. Sho 
59-195641 (U.S.S.N. 601,814 filed April 19. 1984. now abandoned). 

These anionic surfactants may be used alone or in combination. Particularly preferred is a combination 
of the surfactant represented by formula (I!) and an aikyi aryl sulfonic acid salt. 

These anionic surfactants are used in the developer composition in an amount suitably ranging from 0.1 
to 5% by weight with respect to the total weight of the developer composition practically employed. This is 
because if it is less than 0.1% by weight, the effect thereof cannot be expected, while if it exceeds 5% by 
weight, for instance, dyes contained in a photohardened light-sensitive layer are dissolved out in excess and 
the mechanical and chemical strength of the photohardened images is deteriorated. 

The organic solvents which may be added to the developer composition are preferably selected from 
those having a solubility in water of not more than about 10% by weight, in particular not more than 5% by 
weight. Examples of the organic solvent include 1-phenylethanoi. 2-phenylethanol, 3-phenylpropanol- 1. 4- 
phenylbutanol-1. 4-phenylbutanol-2, 2-phenylbutanol-1 . .2-phenoxyethanol. 2-ben2yloxyethanol. o-methox- 
ybenzyl alcohol, m-methoxybenzyl alcohol, p-methoxybenzyl alcohol, benzyl alcohol, cyclohexanol, 2- 
methylcyclohexanol, 4-methylcyclohexanol and 3-methylcyclohexanol. 

The amount of the organic solvents preferably ranges from 1 to 5% by weight with respect to the total 
weight of the developer composition practically employed. The amount of the organic solvent is closely 
related to that of the surfactant. More specifically, the amount of the anionic surfactant should be increased 
with the increase in that of the organic solvent. This is because if the amount of the anionic surfactant is low 
and that of the organic solvent is great, the organic solvent is not solubilized in water and as a result, good 
developing properties of the composition cannot be ensured. 

The developer composition of the invention may optionally comprise additives such as antifoanning 
agents and/or water softeners. Examples of water softeners include polyphosphates such as Na2P207. 
NasPaOo. NasPsOa. Na20AP(Na03p)P03Na2 and Calgon (trade name of sodium polymetaphosphate. 
available' from Calgon Inc. (U.S.A.)); polyaminocarboxylic acids and salts thereof such as 
ethylenediaminetetraacetic acid and potassium and sodium salts thereof, diethylene trlanninepentaacetic 
acid and potassium and sodium salts thereof, triethyienetetraminehexaacetic acid and potassium and 
sodium salts thereof, hydroxyethylethylenediaminetriacetic acid and potassium and sodium salts thereof, 
nitrilotriacetic acid and potassium and sodium salts thereof. 1,2-diaminocyclohexanetetraacetic acid and 
potassium and sodium salts thereof and 1 ,3-diamino-2-propanoltetraacetic acid and potassium and sodium 
salts thereof: and organophosphonic acids, potassium, sodium and ammonium salts thereof such as amino 
tri(meihylene phosphonic acid), ethylenediamine tetra(methylene phosphonic acid), diethylenetriamlne 
penta(methylene phosphonic acid), triethylenetetramine hexa(methylene phosphonic acid), and hydrox- 
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water "sea. dui i developer composition practically uSbd. 

°-'^t Is^Tet b.e ?stoTan i^^^^^^^^^^^ solution ^Solution A) containing a compound of formula (I) and an 

SI Tda^lX mS. hTJi^ e«s«d., and ,,ex,bN„v » «m» sine. «^s«, s«»s a, a 

S L .Sa excanen. in cnmpalibiii., w«. Ink and on which an ink f«m ,s 

SnLSwa can withstand th. Iriction dt,nn« pnnting operation to prov.de several tens ol thotjsands to 

"""i^rr" r "rSr^h ~r,ore.oin, reoulre^ents include epcxv ^.^i po^a.ide 
■ hrirn^nptPri vinvl resins in particular polyvinyl chloride: polyvinylidene chloride, chlonnated 

Tcid wh^h^ esterified with dicarboxylic add ester residue and has a .^y^roxyl group at end (m^^ 
trrvlic acid and optional other copolymerizable monomers as disclosed m J.P. KOKAI No. Sho 53-120903. 
so m;£^;Snent copolyrners of a monomer having aromatic hydroxyl groups (such as ^^-H-^^V^;^^^^^^ 

iT^r^J^a^Zs rmethiacrvlic acid and optional other copolymerizable monomers as disclosed in J.P. 
'^nKlT^ ^Ss^e Tand^ and multicomponent copolymers of alkyi acrylates. 

^nXcrylonS^^^^^^ acids as disclosed in J.P. KOKAI No. Sho 56-4144 (U.S. Pat. 
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4.387.151). Sho 60-182437 (U.S. Pat No. 4,631.245). Sho 62-58242 and She 62-123453 (B.P. No. 
2 1 85 1 20) 

a' light^sensitive solution for forming a light-sensitive layer is in general prepared by dissolving the 
water-insoluble diazo resin and the foregoing hydrophobic resin in a proper solvent such as lower alcohols, 
glycol ether, dialkylformamides. chlorinated solvents or a mixture thereof, optionally adding a dye or a 
pigment to color the solution and optionally adding other components such as plasticizers. dyes for printing 
out and stabilizers. The light-sensitive layer of a negative-working PS plate can be obtained by applying the 
light-sensitive layer on a proper substrate and then drying. 

On the other hand, the positive-working light-sensitive layer to which the developer of the invention is 
applied can be obtained from compositions which have been known as positive-working light-sensittve 
compositions containing o-quinonediazide compounds. Particularly preferred are those obtained from light- 
sensitive compositions containing o-quinonediazide compounds and phenolic resins. 

The o-quinonediazide compounds are those which have at least one o-quinonediazide group and whose 
alkali-solubility is enhanced by irradiating with actinic rays. Such o-quinonediazide compounds which can 
be employed in the present invention may have a variety of structures. These o-quinonediazide compounds 
are detailed in "Light-Sensitive Systems^ J. Koser. published by John Wiley & Sons. Inc. (pp. 339 - 352). 
Particularly preferred are sulfonic acid esters or sulfonamides of o-quinonediazide obtained through a 
-reaction with aromatic polyhydroxyl compounds or aromatic amine compounds. 

The most preferred o-quinonediazide compounds are esters of benzoquinone-(l.2)-diazidosulfonic acid 
chloride or naphthoquinone-(1,2)-diazidosulfonic acid chloride with pyrogallol-acetone resin as disclosed in 
J P KOKOKU No. Sho 43-28403 (U.S. Pat. No. 3.635.709). Other preferred o-quinonediazide compounds 
are for Instance, esters of benzoquinone-(l .2)-dla2idosulfonic acid chloride or naphthoquinone-(l.2)-di- 
azidosulfonic acid chloride with phenol-formaldehyde resin as disclosed in U.S. Patent Nos. 3.046.120 and 

3.188.210. ^ ^. , ^ ' « 

Examples of further preferred o-quinonediazide compounds include those known and disclosed in a 
variety of patents such as J.P. KOKAI Nos. Sho 47-5303. Sho 48-63802, Sho 48-63803. Sho 48-96575. Sho 
49-38701 and Sho 48-13354. J.P. KOKOKU Nos. Sho 41-11222. Sho 45-9610 and Sho 49-17481. U.S. 
Patent Nos. 2.797.213: 3.454.400; 3.544.323; 3.573.917; 3.674.496 and 3.785.825; U.K. Patent Nos. 
1 227.602; 1.251.345; 1.267.005; 1.329.888 and 1.330.932; and German Patent No. 854.890. 

The positive-working light-sensitive composition may comprise only o-quinonediazide compounds such 
as those listed above, but preferably the o-quinonediazide compounds are used in combination with a 
binder. Preferred examples of such binders are aqueous alkaline solution-soluble novolak resins. Typical 
examples thereof include phenol-formaldehyde resins, cresol-formaldehyde resins, phenol-cresol-formal- 
dehyde resins, p-tert-butylphenol-formaldehyde resins and phenol-modified xylene resins. 

Besides, polyvinyl compounds having phenolic hydroxyl groups such as polyhydroxystyrene polymers 
and copolymers thereof; and halogenated polyhydroxystyrene polymers and copolymers thereof are also 
useful as the binder. . 

The amount of the o-quinonediazide compounds preferably ranges from 10 to 50% by weight and more 
preferably 20 to 40% by weight on the basis of the total weight of the light-sensitive composition. On the 
40 other hand, that of the resins having phenolic hydroxyl groups serving as binders ranges from 45 to 80% by 
weight and preferably 50 to 70% by weight on the basis of the total weight of the iight-sensitive 
composition. 

The positive-working light-sensitive composition may further comprise fillers, dyestuff. dyes, pigments, 
photolytically decomposable acid-generators such as l.2-naphthoquinone-(2)-4.sulfonic acid chloride and/or 

45 fluorine atom-containing surfactants for improving coating properties of the composition as well as other 
additives and auxiliary agents usually employed in compositions of this kind. The amount of these additives 
varies depending on the kinds thereof, but in general ranges from 0.01 to 20% by weight and preferably 
0.05 to 10% by weight on the basis of the total weight of the light-sensitive composition. 

A light-sensitive solution for forming a positive-working light-sensitive layer is likewise prepared by 

so dissolving the o-quinonediazide compound and the aforesaid resin as a binder in a proper solvent such as 
those listed above in connection with the negative- working light-sensitive layer and optionally adding other 
components such as those listed above. The light-sensitive layer of a positive-working PS plate can be 
obtained by applying the light-sensitive layer on a proper substrate and then drying. 

The aforementioned light-sensitive layer (inclusive of both positive and negative ones) is applied onto 

55 the surface of a variety of substrates selected depending on purposes. Examples of materials for such 
substrates are paper; paper laminated with a plastic film of. for instance, polyethylene, polypropylene or 
polystyrene; a metal plate such as an aluminum (inclusive of alloys thereof), zinc or copper plate; a plastic 
film such as a cellulose diacetate. cellulose triacetate, cellulose propionate, cellulose butyrate. cellulose 
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rcycarbonate or polyvinyl aceta. P^^^^^ Z^jT^^osi..,. Metal substrates such as alum.num 

a?.;:i:^r^^^^ ..... . . p-- - - 

' ,n the case of using a metal -PPort ha^^^^^^^ - 'S^ng treatment, dipp.ng treatment .n an aqueous 
n"::ttmore. an aluminum plate which ^ Ist^^^^ 

aqueous solution of sodium silicate is preferably '^f/'^ '"J^ ^ ;73';;;o,3 solution of an alkali metal silicate 
ra^anodic oxidation treatment and then d.pp.ngt ea^^^^^ ^^^^^^^ ,,,,3tion 

such as that described .n U.S. P^^* :''3Ve,ectrolytLomposed an 

treatment .s carried out by passing «'7j"Vrphospho.rad^ ac.d. sulfuric aod. or bone ac.d)^ 

..^-z:t::z:tz as th. .scosed . ... kok. no. 

-s^^iHoiiuir^^^^^^^^ 

— V:rSnra -^^^^^^ ^ ---"^'^ 

zinc borate), a yellow dye. ^^'^^^^'^ ^Z!!!o'r^^fS^m light-sens,tive composition in a Proper solvent 
PS plates may be prepared ^v/'^^^'^^,*^^^^^^^ thus treated in an amount rang.ng from 0.1 

aoplying the solution onto the surface of the ^'""I'num s ^^^^^^ 
S^?;'^ and preferably 0.2 to 5 Tpl 
A lithographic printing ptete. ^f'^*^ a^^etal halide lamp and then developing the PS 
light from a light source rich .n f ^^^'JJ^^'^^^^^^^^^^^^ can always provides printed matters free of 
pjate with the developer composition °nhe P^^^^"*;";^^^^^^ ^^^,,^^3, ^^e present invention .s con^olled 
background contamination. In ad*»'°";'lf P^twch is likew^ imagewise exposed to light can also be 

--li T.:S;ed above, the ^f^^^^Z^^tT^::^ ^^J^ 
less than 12 makes it possible to treat both negattve womng ^ previously provide two kinds 

f„ installing s«h ™chi-»s »e "^^^l^"^, «eonder be described in n,o,. delali «ith 
The de«K.pe, ccmposition « rrSrSfmp^ end the e«e«s p..ctlcall, .=hi.»ed b, Ibe 
™r ~ ::;r;r rrrtn *rn oo^P^een C»np.a- -a.p^- 
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Examples l and 2 and Comparative Example 1 

. .3 aluminum plate having a ^^^^^ 
sodium tertiary phosphate maintained at 8 C J o 3 mmutes to g ^^^^^^^^ ^.^^ ^ 3,, 

grained with a nylon brush and a slujy of pum^e stone as an a ^^^^.^^^ ^^^^^ ^ 

aqueous solution of sodium "ate maintained ^ W C^^^ 

anodized in a 2O0/0 sulfuric acid soiut.on for 2 surface 

a 2.5-/0 aqueous solution of -•^.'"^ f (hereunder referred to as "light-sensitive 

rpri: "rg ll - a condensate of p-dia.odipheny.am.ne with 
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paraformaldehyde (degree of PH salt-substitution = 89%). 90 g of 2-hydroxy ethyl 
methacrylate/acrylonitrile/ethyl methacrylate/methacrylic acid (50/26/20/4 wt%; weight ratio of charged 
monomers) 1 g of sodium isopropylnaphthalene sulfonate. 2 g of phosphorous acid. 3 g of Victoria Pure 
Blue BOH (available from HODOGAYA CHEMICAL CO.. LTD,). 7 g of tricresyl phosphate, 600 g of ethylene 
glycol monomethyl ether. 600 g of methanol and 600 g of ethylene bichloride and then the coated film of 
■the solution was dried at 100* C for 2 minutes to give a PS plate. The coated amount (determmed after 
drying) of the light-sensitive layer was equal to 1.5 g/m^. 

The PS plates thus prepared were exposed to light and developed with a developer having the following 
composition with an automatic developing machine 800U (available from Fuji Photo Film Co., Ltd.). The 
lithographic printing plates obtained in Examples 1 and 2 never caused background contamination unlike 
the lithographic printing plate obtained in Comparative Example 1. The developers listed in Table I were 
diluted 1/10 (volume ratio) prior to use. 

Table I 



Component 



1-Phenyiethanol 

Triethanolamine 

Monoethanolamine 

Potassium naphthalene sulfonate 

Water 

Compound of formula (1) 

EDTA (ethylenediaminetetraacetic acid) 

pH 



Amount (part by weight) 



Comp. 
Ex.1 



85 
30 
2 
25 
60 

0.05 
10.7 



Ex.1 



85 
30 

2 
25 
60 
(a) 3 

0.05 
10.5 



Ex.2 



85 
30 

2 
25 
60 
(b)3 

0.05 
10.5 



Example 3 and Comparative Example 2 

300 g of ethylene glycol monoethyl ether was heated to 100 " C in a stream of nitrogen gas and there 
were dropwise added 70 g of 2-hydroxyethyl methacrylate. 80 g of acrylonitrile. 130 g of benzyl 
methacrylate. 20 g of methacrylic acid and 1.2 g of benzoyl peroxide thereto over 2 hours. 16 Mmute after 
the dropwise addition. 300 g of ethylene glycol monomethyl ether and 0.3 g of benzoyl peroxide were 
added to the reaction mixture and the reaction was continued for additional 4 hours. After the completion of 
the reaction, the reaction mixture was diluted with methanol, poured into water to precipitate the resulting 
copolymer and the copolymer was dried in vacuo at 70 " C. The acid value of the resulting 2-hydroxyethyl 
methacrylate copolymer (A) was found to be 40.2. 

A light-sensitive solution having the following composition was applied onto the surface of an aluminum 
plate which had been subjected to the same treatments used in Examples 1 and 2 and then dried at 10 C 
for 2 minutes to thus give a PS plate. The coated amount of the light-sensitive layer was 2.5 g/m^ 
(determined after drying). 
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Component 


Amount 

(g) 


2-Hydroxyethyl methacrylate copoiynner (A) 
9-Methoxv-4-hvdroxy-5-ben2oylbenzene sulfonate of the 
condensate of p-diazodiphenylamine and 
paraformaldehyde 

Oil Blue # 603 (triphenyl methane type oil-soluble dye: 
available from ORIENT CHEMICAL INDUSTRIES LTD.) 
2-Methoxyethanol 
Methanol 

Ethylene dichioride 


87 
10 

3 

600 
600 
600 



?5 



2C 



,„a9ew«e expo«a B «9h, torn • =0 » arc '•^/'^^^^^^'^."ISc 'i.,,^,^ ™,„„. soOH 



Table II 



Component 



Sodium alkylnaphthalene sulfonate (available from 
Kao Atlas Co.. Ltd. under the trade name of PELEX 
NBL) 

Benzyl alcohol 

Triethanolamine 
Monoethanolamine 
Nitrilotriacetic acid 
Sodium sulfite 
2-MethyIresorcin 
Water to 

pH , 



Amount (g) 



Comp. Ex. 2 



30 



Ex. 3 



30 



30 


30 


20 


20 


4 


4 


0.1 


0,1 


3 


0 


0 


3 


1000 ml 


1000 ml 


10.6 


10.4 



40 



Table III 



45 



50 



Ex. 
No. 


Storage Time of 
Developer 


Background Contamination Observed Under Forced Conditions 
(stored at 60* C for 3 days) 


Comp. 
Ex. 2 
Ex.3 


0 

one year 
0 

one year 


no background contamination 

slightly contaminated if the amount of dampening water is reduced, 
no background contamination 
no background contamination 



AC «*«n fmm me results listed in Table ill, if the developer composition containing 2-methylresorcin 
55 Stored under the forced conditions (60 C for 3 days). 



Example 4 and Comparative Example 3 
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10 



An aluminum plate (1050) having a thickness of 0.24 mm was degreased by washing it with 
trichloroethylene. the surface of the plate was grained with a nylon brush and an aqueous suspension of 
pumice stone and then sufficiently washed with water. The plate was etched by -mmersmg ,t .n a 25/<. 
aqueous solution of sodium hydroxide maintained at 45 C for 10 seconds, washed with water then 
immersed in a 20% aqueous solution of nitric acid for 20 seconds and washed with water The etched 
quantity of the plate was about 3 g/m^. Then the plate was anodized with the use of a direct current at a 
current density of 15 A/dm^ in a 7% sulfuric acid solution as an electrolyte to form an.anodized layer (25 
Q/m2) washed with water and dried. Thereafter, a light-sensitive solution having the following composition 
was applied onto the surface of the aluminum plate thus treated and dried at 100 C for 90 seconds to g,.e 
a positive-working PS plate. The amount of the light-sensitive layer applied was 2 g/m^ (determined after 
drying). 





Light-sensitive Solution 




IS 


Component 


Amount 
(9) 


20 
2S 


Esterified product of 

naphthoquinone- 1 .2-dia2ido-5-sulfonic acid chloride 

and pyrogallol/acetone resin (Note 1) 

Cresol/fornnaldehyde resin 

t-Butylphenol/'forn^aldehyde resin (Note 2) 

Naphthoquinone-1 ,2-dia2ido-4-sulfonic acid chloride 

Tetrahydrophthalic acid anhydride 

Oil Blue #603 (blue dye available from ORIENT 

CHEMICAL INDUSTRIES CO.. LTD.) 

Methyl ethyl ketone 

Ethylene glycol monomethyl ether 


0.90 

1.70 
0.05 
0.03 
0.20 
0.05 

8 
15 


30 


Note i: The compound described in Example 1 of U.S. Patent No. 
3,635.709. 

Note 2: The compound described in U.S. Patent No. 4.123,279. 



This positive-working PS plate was exposed to light from a 1.5 KW metal hallde lamp at a distance of 
90 cm and then developed with each of the developers listed in Table IV below with an automatic 
developing machine 800U (available from Fuji Photo Film Co., Ltd.). . ^ , 

As a result, lithographic printing plates from which the exposed portions were completely dissolved out 
and removed were obtained. In particular, when the developer of Example 4 was employed, the coupling 
between the decomposed o-quinonediazide and the undecomposed one was not observed even after 2 m / 
I of the PS plate was processed, the substrate was not contaminated by the coupling product and the 
resulting lithographic printing plate provided good printed matter free of background contamination 

On the other hand, when the developer of Comparative Example 3 was employed, the foregoing 
coupling was observed and the removal of the film-edge portion was necessary. K/loreover. no background 
contamination was observed on the printed matter produced by the lithographic printing plate prepared by 
developing a negative-working PS plate used in Example 1 with the developer of Example 4. However, the 
lithographic printing plate obtained by the use of the developer of Comparative Example 3 produced pnnted 
matter having background contamination. ^ ... ■ • oc 

As has been explained above in detail, the processing of both negative-working and positive-working P5 
plates can be performed in the same automatic developing machine with the same developer, if the 
^ developer composition of the present invention is adopted. 
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Table IV 



Component 


Amount (g) 


Ex.4 


Comp. 
Ex.3 


Sodium naphthalene sulfonate 

2-Methylresorcin 

pH 


4 

0.3 

13 


4 
0 

13.1 


" These developers were prepared by adding the 
compounds listed in Table IV to U of a 2.5 wt% 
aqueous solution of potassium silicate (the molar 
j ratio. Si02 K20. was 1.1). 



Claims 

1 A developer composition comprising an aromatic compound having hydroxy! 9^0"Pf |" '^^'^ 
following general formula (I): 



0-iJ- 




(I) 



0-M' 



0 ooi' to 1 0% bv weight on the basis of the total weight of the developer composition. .^.^^^h 
I The deveirpef composition of claim 1 wherein the alkaline agent is at least one member selected 

lO-'c bv weight on the basis of the total weight of the developer composition practically used. 

7%he deieloper composition of claim 6 wherein the amount of the alkaline agent ranges from 0.1 to 
7% by weight on the basis of the total weight of the developer composition practically used. 
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8. The developer composition of claim 1 wherein the pH value of the developer composition is adjusted 

'° "°9 Thi developer composition of claim 1 wherein it further comprises at least one anionic surtactant 
selected from the group consisting of sodium salt of lauryl alcohol sulfate; sodium salt of octyl alcohol 
sSfate ammonium salt of lauryl alcohol sulfate; salts of higher alcohol sulfuric ac.d esters havmg 8 to 22 
ca b?n atoms saTts of aliphat^ alcohol phosphoric acid esters: salts of aikylarylsulfon.c ac.ds: alky aryl 
calbo^yl^^Tcid salts; sulfonic acid salts of alkylamides: sulfonic acid salts of dibasic ahphafc ac.d esters: 
and salts of aryloxyalkylene sulfuric acid esters. , , , ^ x,^^ n i 

10 The developer composition of claim 9 wherein the amount of the anion.c surfactant ranges from 0.1 
to 5% bv weight on the basis of the total weight of the developer composition practically employed. 

11 The de eloper composition of claim 1 wherein it further comprises at least one organic solvent 
havir^g a solubility In water of not more than about 10% by weight selected from the S^oup cons^t ng of 
phenylethanol. 2-phenylethanol. 3-phenylpropanol-t. 4-phenylbutanoM . 4-phenylbutanol-2 2- 
phenyCanol- . 2 phenoxyethanol. 2-benzyloxyethanol. o-methoxybenzyl alcoho ^--^f 
cohorplethoxybenzyl alcohol, benzyl alcohol, cyclohexanol. 2-methylcyclohexanol. 4-methylcyclohexanol 

"%7Tt'd^^Xrcomposition of claim 9 wherein the amount of the organic solvent ranges from 1 to 
5% by weight on the basis of the total weight of the developer composition practically «'^P'°yf ^ 

13 The developer composition of claim 1 wherein it further comprises antifoam.ng agents 
softeners and the water softener is at least one member selected from the group consisting of Na^PaOT. 
NasPoO . Na3P30,. Na,0.P(Na03P)P0,Na.. Calgon. ethy.enediamlnetetraacetic acid and Potassium and 
sodium salts hereof, diethylenetrlaminepentaacetic acid and potassium -d jod.um salts hereof 
triethylenetetraminehexaacetic acid and potassium and sodium salts foreof. hydox 
ySethylenediamlnetriacetic acid and potassium and sodium salts thereof "itnlotnacetic acid an^^^^^^^ 
sium and sodium salts thereof. i.2-diaminocyclohexanetetraacetic acid and potassium and sodium salts 
thereof and l .3-diamino-2-propanoltetraacetic acid and potassium and sodium salts thereof. 

14 The developer composition of claim 13 wherein the amount of the water softener ranges from 0.01 
to 5% by weight on the basis of the total weight of the developer composition practical y used 

15. A me?hod for making lithographic printing plates which comprises the steps of: exposmg to l^ht a 
presensiVized plate for use in making a lithographic printing plate provided with a -^ter-msoluWe image- 
forr^fng layer formed on a substrate and treating the plate with a developer to remove ^^'^''^^^^ 
Wherein the developer is an aqueous alkaline solution containing an aromatic compound having hydroxyl 
croups at the i - and 3-positions thereof and free of any electron attractive group or a salt thereof. 

16 The method of claim 15 wherein the aromatic compound is represented by the following general 
formula (I): 




(I) 



wherein A represents a hydrogen atom or a fused ring which may have substituents; R' ;epresents a 
hydrogen atom, a lower alkyi group or a lower alkoxy group: and M represents a hydrogen atom, an alkali 

metal atom or an ammonium group. 

17 The method claim 16 wherein in tormula (I), A represents a hydrogen atom, a phenyl ring or a 
naphthyl ring which may be substituted with at least one substituent selected from the group co"S'st.ng of 
all^l groups having 1 to 12 carbon atoms, alkenyl groups having 2 to 12 carbon atoms and aralkyi groups 
having 7 to 12 carbon atoms; R' is a member selected from the group consisting of hydrogen atom, and 
alkyI and alkoxy groups having 1 to 6 carbon atoms; and M is a member selected from the group consisting 
of lithium, sodium and potassium atoms and ammonium groups represented by the general formula. 
NR2R3R«RS wherein to R* may be the same or different and each represents a hydrogen atom or a 
lower alkyl group having 1 to 6 carbon atoms which may have substituents. , „ 

18. The method of claim 15 wherein the amount of the aromatic compound ranges from 0.001 to lO.c 
by weight on the basis of the total weight of the developer composition. 
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19 The method of claim 15 wherein after the presensitized plate is developed, it is further subjected to 
water washing followed by a desensitization treatment; directly to a desensitization treatment without water 
washing: to a treatment with an aqueous solution containing an acid: or to a treatment with an aqueous 
solution containing an acid followed by a desensitization treatment. 

20. The method of claim 15 wherein a replenisher for developer is supplemented to the developer 
during development processing. 
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